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I, Dr. Koichi Kadowaki, declare and say as follows: 

I am an inventor of the claims of the above-identified patent application. I hold a 
Ph.D. degree in plant molecular biology awarded in 1989 from Kyoto University. I have 
conducted molecular biology research continuously since 1984 at the following 
professional positions: 

1984 National Institute of Agrobiological Resources (Japan)/Researcher 



Page 1 of 14 



1990 North Carolina State University/Post Doctoral Feiiow 

1991 National Institute of Agrobiological Resources (Japan)/Researcher 

1997 Agency of Science and Technology, Section of Life Science (Japan) 

1998 National Institute of Agrobiological Sciences (Japan)/Head of Laboratory 
2006 Headquarters (Secretary of Research Council) Ministry of Agriculture, Forestry 

and Fisheries (Japan)/General Officer 

2009 National Institute of Agrobiological Sciences (Japan)/Research Director-General 



Before the oligonucleotide primers and methods disclosed in the 
above-referenced patent application, the only known method for determining the species 
origin of a target DNA in a food sample relied upon PCR followed by creation of a 
restriction map by RFLP (restriction fragment length polymorphism). RFLP techniques 
involve observing many bands formed on an electrophoreticgel created by endonuclease 
restriction of a PCR product. Therefore, the technician performing the determination 
must identify the restriction digest DNA bands among many such bands by comparison 
with a molecular weight ladder. 

Fig. 1, below, shows exemplary results for PCR followed by RFLP using the 
BIOFOOD Identification Kit (Funakoshi (Japan)). The BIOFOOD Identification Kit was 
the most common kit for detecting animal species-derived DNA in 1 999 (the year of the 
Lowe et al publication); however, sales of the BIOFOOD Identification Kit have now 
stopped. 

The BIOFOOD Identification Kit is for the identification of animal species for 
animal derived components in a sample. First, the primer pair against a sequence 
common to vertebrates is used to perform PCR, and then the amplified DNA is digested 
with three restriction enzymes and subjected to gel electrophoresis. Animal species for 
animal-derived components in the sample are identified based on the electrophoretic 
patterns of the RFLP. That is, the PCR product formed using the primer pair against a 
sequence common to vertebrates in PCR is similar in all species; restriction digest is 
needed to identify the source of the PCR product. Sensitivity is form about 0.5 to 5% or 
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more of the sample. For a sample containing components derived from three or more 
animal species, it may be difficult to interpret the electrophoretic pattern. 

Fig. 1: Exemplary Identification of Animal Species using PCR followed by RFLP. 



H i 2 3 4 5 £ 769 ED 15 32 13 U M 




Lane 1: buffalo; Lane 2: rabbit; Lane 3: horse; Lane 4: roe deer; Lane 5: cattle; Lane 6: 
Goat; Lane 7: deer; Lane 8: emu; Lane 9: red kangaroo; Lane 10: ostrich; Lane 11: cat; 
lane 12: dog; lane 13: muse; lane 14: human; lane M: 100 bp size marker. Source: 
BIOFOOD Identification Kit product information sheet. 

As can be observed in Fig. 1 , the result for each lane is very complex, which is 
compounded if a sample contains DNA from multiple species. On the contrary, the 
oligonucleotide primers and methods disclosed in the above-referenced patent 
application produce only a single band by PCR that is either present or not present 
depending upon the existence of a target DNA from a specific species or group of species 
(i.e., ruminants) in a sample. Thus, interpretation of the results is greatly simplified. 

A product information sheet for the BIOFOOD Identification Kit from Funakoshi in 
Janpanese is attached as Appendix 1 along with a partial English translation. The partial 
English Translation includes a translation of the legend of Fig. 1. 

As shown in Figs. 6 and 7 in the Specification of the above-referenced patent 
application, only a single band can be detected in a single lane of an electrophoretic gel, 
therefore, we can clearly and easily recognize the species origin by one view of the gel 
without specific comparison to a DNA weight ladder. This is an unexpected utility of the 
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primers described in the Specification. In addition, the claimed primer pairs can detect 
the target DNA as the same size band regardless of animal species, which serves as 
additional evidence that a positive result is not due to error. At present, the detection 
method using the claimed primer pairs is an official method authorized by Ministry of 
Agriculture, Forestry and Fisheries of Japan, listed in "The Official Methods of Feed 
Analysis", and widely utilized for detecting trace amounts of ruminant-derived DNA 
samples. The users of the claimed primer pairs are private enterprises, governmental 
agencies, and academic researchers. 

Furthermore, extensive and laborious experimentation was required to obtain the 
claimed primer pairs. Appendixes 2 and 3 illustrate that the claimed primer pairs were 
obtained from extensive experimentation. As shown in Appendix 2, we have examined 
various combinations of primers for PCR for specific detection of ruminant-derived DNA. 
In each nucleotide sequence shown as "rumicon" or cases 1 to 8 in Appendix 2, a pair 
of boxes shows the regions of the ATPase8 gene where a primer pair binds in PCR in 
each experiment correspondingly labelled "rumicon" or cases 1 to 8 in Appendix 3. The 
"rumicon" is the claimed primer pair, Fpr-F and Fpr-R (SEQ ID NOS. 5 and 6). The cases 
1 to 8 are the primer pairs which bind to regions near the region where the claimed primer 
pair binds. Using the primer pairs which were designed based on the boxed regions in 
Appendix 2, PCR was performed on various animal-derived DNA samples according to 
the same procedure as Example 3 in the Specification of the above-referenced patent 
application. The results are shown in Appendix 3. 

In cases 1 to 7, some of the non-ruminant-derived DNAs were detected and some 
ruminant-derived DNAs could not be detected. In case 8, although sheep-derived DNA 
was detected, cattle-, goat-, or deer-derived DNA was not detected. In addition, in case 
8, DNA derived from swine, which is not a ruminant, showed a positive band. In case 
2, goat and deer (ruminants) are detected along with non-ruminants pig and horse, all 
with PCR products of approximately the same length. In case 1 , ruminant-derived DNA 
from sheep and goat were not detected, and in case 6, ruminant-derived DNA from cattle 
(cow) and sheep were not detected. In case 2, which successfully detected sheep- and 
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goat-derived DNA, ruminant-derived DNA from cattle was not detected and 
ruminant-derived DNA from deer produced numerous bands rather than a single band. 
On the contrary, as show in the "rumicon" example of Appendix 3, which is the same as 
Fig. 7 of the Specification of the above-referenced patent application, the ruminant- 
derived DNAs could be detected and non-ruminant-derived DMAs were not detected with 
100% accuracy. Thus, it is clear that the combination of primers employed significantly 
affects ruminant detection accuracy, where the claimed primer pair can specifically detect 
ruminant-derived DNA without false positive or negative results. 

Therefore, it would not have been obvious to those skilled in the art to expect the 
claimed primers to have the unexpected property of accurate ruminant-derived DNA 
detection. That is, one skilled in the art could not predict that any of the primer sequences 
which are designed based on the boxed areas in Appendix 2 would have the functionality 
for accurate ruminant-derived DNA detection. 

I, Koichi Kadowaki, hereby declare that all the statements made herein of my own 
knowledge are true and that all statements made on information and belief are believed 
to be true; and further that these statements were made with knowledge that willful false 
statements and the like are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issued therein. 




Koichi Kadowaki, Ph.D. 



Date 
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Partial Translation of Appendix 1 
(http://\AAAAA/.funakoshi.co/jp/node/10898) 



Translation of the section" BIOFOOD Identification Kit" 
-BIOFOOD Identification Kit 

This kit is to identify animal species for animal-derived components in a sample. First, 
the primer pair against the sequence common to vertebrates is used to perform PCR, and 
then the amplified DNA is digested with three restriction enzymes and subjected to gel 
electrophoresis. Animal species for animal-derived components in the sample are 
identified based on the electrophoresis patterns of RFLP (Restriction Fragment Length 
Polymorphism). 

Sensitivity: 0.5% to %% or more 

*For a sample containing components derived from three or more of animal species, it 
may be difficult to give an electrophoresis pattern. 

Translation of the legend to photograph of RFLP pattern (Fig. 1 above) 
Example of RFLP analysis 

DNA was purified from various samples, amplified by PCR, and and then digested with 
Enzyme 1 of BIOFOOD Identification Kit and subjected to agarose gel electrophoresis. 
By combining this result with the other results obtained by using the other restriction 
enzymes included in the Kit, animal species for animal-derived components in the 
sample can be identified. 

Lane 1 : buffalo; Lane 2: rabbit; Lane 3: horse; Lane 4: roe deer; Lane 5: cattle; Lane 6: 
Goat; Lane 7: deer; Lane 8: emu; Lane 9: red kangaroo; Lane 10: ostrich; Lane 11: cat; 
lane 12: dog; lane 13: muse; lane 14: human; lane M: 100 bp size marker. 
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Appendix 3 



Case 1 Case 2 

MBSGPCM MBSGPCHDM 




Case 3 Case 4 Case 5 

MBSGPCHDMBSGPCHDMBSGPCHDM 




M: 100 bp DNA size markers 

B: Cattle, S: Sheep, G: Goat, P: Pig, C: Chicken, H: Horse, D: Deer 
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Case 6 Case 7 

MBSGPCHDMBSGPCHDM 




M: 100 bp DNA size markers 

B: Cattle, S: Sheep, G: Goat, P: Pig, C: Chicken, H: Horse, D: Deer 
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Case 8 




1-5: Cattle, 6: Sheep, 7: Goat, 8-9: Deer, 

10: Swine, 11: Horse, 12: Rabbit, 13: Whale, 14: Poultry, 15: Codfish, 
16: Salmon, 17: Sardine, 18: Crab, 19: Prawn, 20: Shelfish, 
M: 100 bp DNA size markers 
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1: Cattle, 2: Sheep, 3: Goat, 4: Deer, 

5: Swine, 6: Horse, 7: Rabbit, 8: Whale, 9: Poultry, 10: Codfish, 
11: Salmon, 12: Sardine, 13: Crab, 14: Prawn, 15: Shelfish, 
M: 100 bp DNA size markers 
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